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Introduction
The National Institute for Occupational Safety and Health (NIOSH) defines WPV workplace violence as "violent acts (including physical assaults and threats of assaults) directed toward persons at work or on duty." [1] . In 2014, the American Nurses Association further included lateral violence (acts between colleagues, bullying, hostility, abuse of authority, and sexual harassment) in the definition of WPV. [2] 2013 saw a reported 25,630 incidents of WPV in theNurses Association, the Macau Association of Medical Volunteers, and the Macau Surgical Association. As at 30 June 2014, Macau's population stood at 636,200 (51% of whom were female). In 2014, there were 3582 healthcare professionals (1592 physicians and 1990 nurses) [31] working in the public or private health sector. Physicians and nurses, both male and female, aged between 20 and 40 or above, who had worked for these organizations for at least a year were invited to participate in this study. Participants were required to sign a written informed consent form attached on the questionnaire. Collaborating associations helped advertising and recruitment of participants. Registered nurses working in these health centers were also recruited to distribute the questionnaire to their colleagues to participate in this study. Part-time master students were posted in the communal facilities (e.g., staff canteens, library, hospital compound) to distribute questionnaire to potential participants. A gentle reminder was written on the front page of the questionnaire to avoid double-entry of the questionnaire.
Instruments
All questions in the survey were derived from the "Workplace Violence in the Health Sector: Country Case Studies Research Instruments Survey Questionnaire". [32] The instrument was translated into Chinese, and we invited 8 mental health experts in Hong Kong to evaluate its content validity, including the appropriateness of the translation and comprehensibility of the questions asked. Confirmation of test-retest reliability (0.85) and consistency was assessed for the survey with 20 nurses in four regional hospitals in Hong Kong. A retest was performed two weeks later. The questions were then back-translated to English to verify the accuracy of the Chinese version. [33] This questionnaire comprises five domains. In the first, it gathers sociodemographic information (e.g. the gender, age and marital status of respondents). Next, it notes incidences of physical assault, capturing the perpetrators of abuse, its apparent motivations and management. Third, it records other kinds of abuse, including verbal abuse, bullying or harassment. The fourth section asks what health policy is intended to deal with these outbreaks, and the last canvasses suggestions for the prevention of WPV.
Additionally, the Minnesota Satisfaction Questionnaire (MSQ) [34] and the Chinese version of the Perceived Stress Scale (PSS) [35] were used to measure the level of job satisfaction and self-perceived level of stress among physicians and nurses in Macau, respectively. The MSQ consists of 20 short descriptive statements. Participants rate each item relating to their job satisfaction according to a 5-point Likert scale (1 = Very dissatisfied; 2 = Dissatisfied; 3 = Neutral, 4 = Satisfied, and 5 = Very Satisfied). The MSQ consists of two subscales, one devoted to intrinsic (item 1,2,3,4,7-11, 15-16, and 20) and the other to extrinsic job satisfaction (item 5-6, 12-14, and 19) . For this study, Cronbach's alpha for the intrinsic and extrinsic job satisfaction of the MSQ was taken as 0.957 and 0.946 respectively. The median was used as a cut-off value to classify respondents' job satisfaction levels into low or high. Participants with a cut off score of � 35 in intrinsic job satisfaction and � 15 in extrinsic job satisfaction were considered satisfied in their job. Intrinsic and extrinsic job satisfactions were separately analyzed for physicians and nurses.
PSS comprises 14 questions eliciting participants' thoughts and feelings over the last month on a 5-point Likert Scale (0-4), with 0 indicating they had a certain thought 'Never' and 4 that they entertained it 'Very often'. PSS scores were obtained by re-versing the scores on the seven positive items, e.g., 0 = 4, 1 = 3, 2 = 2, etc., then summing across all 14 items. Items 4, 5, 6, 7, 9, 10, and 13 state a positive affect. Participants with a cut off score of � 26 on the Perceived Stress Scales (PSS) were considered having disorders as referenced. The Cronbach's alpha for PSS in the study came in at 0.818.
In this paper, the definition of WPV incorporated the definition suggested by the World Health Organization (Box 1) as below:
Statistical analysis
Statistical analyses were performed using the statistical software SPSS 24.0. Frequency distributions for categorical data were calculated for those with high and low job satisfaction among the study cohort of physicians and nurses. A chi-squared test was performed to examine their differences. Univariate analysis generated crude odds ratios (COR) for participants characterised within single parameters having good (or bad) job satisfaction and served as the basis for bivariate logistic regressions. All socio-demographic variables with a p value of < 0.25 in the bivariate analysis were selected for multivariate logistic regression analysis. This screening criterion of a level of 0.25 for variable selection was based on Hosmer and Lemeshow's [36] recommendation not to leave out potentially important covariates that may have been missed by univariate analysis. The multiple logistic regressions employed a procedure of selecting by backwards elimination. A fit model was created using significant background variables as well as variables indicating worries about workplace violence (WPV), perceived stress and certain types of experience with WPV. The study then assessed the adjusted association between risk factors and job satisfaction, taking account of background variables that were found to be significant in the multivariate analysis. Adjusted odds ratios (AOR) were derived and 95% confidence intervals (CIs) for associated factors calculated. All tests were two-tailed and had a significance level of 0.05.
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Results

Socio-demographic, clinical and other characteristics of the sample population
A total of 900 questionnaires were distributed and 720 physicians and nurses were recruited to the study (14.9% doctors & 85.1% nurses). A total of 706 participants (104 physicians, 602 nurses) were included in the statistical analysis as 14 participants did not give their responses on the MSQ, excluding themselves from statistical analysis. 56.3% were married and 40.7% single. The majority of respondents (78.8%) were female. Approximately every 1 in 7 physicians and 1 in 30 nurses in Macau participated in this study. The study's response rate was 80%. 
Prevalence of WPV
We have reported elsewhere about the prevalence of WPV towards physicians and nurses in Macau. [16] 57.2% of participants reported WPV in the preceding year (16.1% physical assault, 53.4% verbal abuse, 14.2% bullying/ harrassment, 4.6% sexual harrassment, and 2.6% racial harrassment). Patients, apart from family members and colleagues, were the main perpetrators for all kinds of WPV. Nurses reported a signficantly higher risk of physical assault and verbal abuse compared to physicians.
Intrinsic and extrinsic job satisfaction and perceived stress level among physicians and nurses
A total of 53 (51.0%) physicians can be accounted highly intrinsically satisfied and 52 (50.0%) highly extrinsically satisfied. Among those with low intrinsic satisfaction, 56.9% perceived themselves as highly stressed. For those with low extrinsic satisfaction, the corresponding rate for stress was 51.9% (Table 3) .
Among the nurses, 331 (55.0%) were highly intrinsically satisfied and 314 (52.2%) highly extrinsically satisfied. For those with low intrinsic satisfaction, 67.5% thought they were highly stressed. For those with low extrinsic satisfaction, 65.3% reported themselves as under this level of stress (Table 4) .
Workplace violence and job satisfaction among physicians and nurses
3.4.1. Physicians. Of physicians with low intrinsic satisfaction, 62.8% reported that they were "worried" or "a bit worried" about WPV. By contrast, only 37.8% of physicians with high intrinsic satisfaction reported the same levels of concern about WPV. Among those less extrinsically satisfied, 59.6% of physicians reported they were "a bit worried" or "worried" about WPV. Of the highly extrinsically satisfied physicians, 40.4% were "a bit worried" or "very worried" on the same subject. More physicians in the less extrinsically satisfied subgroup had been through the experience of being bullied than among the more satisfied (Table 3) .
3.4.2. Nurses. A total of 79.7% of the less extrinsically satisfied nurses reported "worried" or "a bit worried" about WPV. This is more than the 62.2% of highly intrinsically satisfied nurses reporting the same degree of worry. Among the less extrinsically satisfied subgroup, 78.4% were worried or a bit worried, whereas the corresponding rate among the highly extrinsically satisfied was 62.5%. The less extrinsically satisfied had been more frequently the object of physical attack, verbal abuse and bullying than the highly extrinsically satisfied. Similar The association between workplace violence and physicians' and nurses' job satisfaction in Macau The association between workplace violence and physicians' and nurses' job satisfaction in Macau findings were found among those classified as less intrinsically satisfied. However, no significant difference was found between those who were highly satisfied and those who were less satisfied about being bullied or harassed when the assessment of their level of satisfaction was based upon who they were bullied by, whether it be their patients, their patients' relatives or other staff (Table 4) .
Risk factors for job satisfaction
3.5.1. Physicians. In the final models, three variables-employment sector, working a shift pattern (i.e. being on call between 6 pm and 7 am) and worry about WPV-emerged as significant correlates of both intrinsic and extrinsic job satisfaction. For intrinsic job satisfaction, the adjusted odds ratios for being "worried" and "a bit worried" about WPV came in at 0.137 (95% CI: 0.033-0.559) and 0.217 (95% CI: 0.065-0.716), respectively. This implies that those "worried" or "a bit worried" about WPV tended to be 86.3% and 78.3%, respectively, less likely to be satisfied with their jobs compared with those expressing no anxieties about WPV. Physicians who worked in private organizations (AOR = 0.072, 95% CI: 0.020-0.257) and were on call through the night (between 6pm and 7am; AOR = 0.328, 95% CI: 0.118-0.913) were 92.8% and 67.2%, respectively, more likely to be dissatisfied with their jobs than those working for public organizations ( Table 5 ).
The final model for extrinsic satisfaction was similar to that representing intrinsic satisfaction. Working in private organizations (AOR = 0.203, 95% CI: 0.066-0.625), on a shift pattern (being on call between 6 pm and 7 am) (AOR = 0.258, 95% CI: 0.095-0.699) and worrying about WPV (AOR = 0.132, 95% CI: 0.034-0.518) emerged as significantly correlated with extrinsic satisfaction in physicians. (Table 6) . organizations were two times more likely to have intrinsic satisfaction (AOR = 1.953, 95% CI: 1.072-3.559) than those working for public organizations (Table 7) . The association between workplace violence and physicians' and nurses' job satisfaction in Macau non-profit private organizations. Nurses meeting these descriptions were significantly less likely to be extrinsically satisfied in their jobs. Those working for non-profit private organizations were three times more likely to have extrinsic satisfaction than those working in public organizations (AOR = 3.047, 95% CI: 1.639-5.666) ( Table 8 ).
Discussion
The study's findings revealed no significant age and gender differences in both intrinsic and extrinsic job satisfaction among physicians and nurses. In this sense, our findings match those of Voltmer et al., [27] . Voltmer [27] compared job stress and job satisfaction among physicians in private practice in two European countries (Germany, n = 414; Norway, n = 340). Results showed that job satisfaction was significantly higher among Norwegian than German physicians. Cultural differences between countries, differences in weekly hours worked and the perceived effort-reward balance for physicians may contribute to this difference in level. Voltmer [27] concludes that a perceived imbalance between effort and rewards may represent a risk factor behind doctors' physical and mental health problems.
Age
Nurses being aged between 30 and 39 was one of the significant correlates bearing on nurses' extrinsic job satisfaction. Over 60% of these nurses (63.4%) had less than 10 years of clinical experience and that 96.5% of nurses categorized themselves as front-line nurses. Only a small fraction of our sample, then, (3.5%) were nurse officers or managers. Nurses with less than ten The association between workplace violence and physicians' and nurses' job satisfaction in Macau years of post-registration experience may be appointed as nurse in-charge of a clinical unit. Clinical inexperience may represent a further stress on these nurses. [32] The situation gets worse for nurses facing WPV (e.g. verbal abuse / bullying /mobbing), especially since many are likely to have to deal with the perpetrators on their own. It is not likely, in Macau's nursing culture, that "violent incidents debriefing" was available to nurses. Nurses may thus have no one to talk with about the psychological impact WPV was having on them. They may in consequence have felt badly rewarded [37] , or hampered in their promotion prospects. [38] 
Employment sector
Working in private organizations turned out to be a significant correlate for physicians' intrinsic and extrinsic job satisfaction. Our findings contradicted a Finnish study [39] , which examined job satisfaction and well-being among 1047 male and 1522 female physicians in both public and private sectors. Heponiemi et al. [39] find physicians working in the private sector had higher levels of job satisfaction, organizational commitment and lower levels of distress compared to doctors in the public sector. Numerous studies have addressed work-related The association between workplace violence and physicians' and nurses' job satisfaction in Macau stress in physicians in hospitals [40] [41] [42] [43] but there is only a paucity of empirical studies investigating levels of work-related stress among physicians in private practice. [44] [45] [46] [47] Restricted professional autonomy [48, 49] may lead to unhappiness with one's job. Job dissatisfaction may in turn add to physicians' level of work-related stress [46, 50] . That nurses were working for non-profit organizations were also a significant correlate affecting intrinsic and extrinsic job satisfaction in nurses. Only 12% (n = 72) (i.e.~1 in 8) of our nurse samples worked in this context. It is plausible that these non-profit organizations were partially subsidized by the Macau Health Bureau. With few resources and limited support from managers and colleagues, nurses may have to take care of the clients on their own for most of their time. The nursepatient ratio would be higher in non-profits. Work overload may lead to their feeling more and more stressed [51] . Lack of career prospects, poor managerial support, low income and WPV may lead to nurses' increased extrinsic job dissatisfaction. Low job satisfaction and an imbalance between effort and reward have been described as risk factors for symptoms of physical and mental health and illness in various occupational groups, especially nurses and physicians. [27, 52, 53] 
On-call duty and shift work
Being on call means being ready to work between 6pm and 7am. This shift rota emerged as one of the significant risk factors affecting intrinsic and extrinsic job satisfaction among physicians. On-call duty is correlated in the study with nurses' intrinsic job satisfaction, while shift work relates to their extrinsic job satisfaction. Our findings are in line with those Dan et al. [21] Long working hours and work strain seem to be a contributor to job dissatisfaction [19, 21, 27 ] among physicians and nurses. Due to the bureaucracy of the healthcare system, they may then have to tolerate long working hours on shift in silence. Low levels of control over their working and little decision latitude have been established as predictors for physicians' and nurses' dissatisfaction or burnout. [19] Physical and mental exhaustion may compromise physicians' and nurses' physical well-being [54] , affecting the quality of care they offer [55] and, in turn, the relationship between caring professionals and patients. It is almost certainly the case that relatively few physicians and nurses in our study would have been working during the 'on-call' period (i.e. 6pm and 7am). In consequence, physicians and nurses may have to deal with a large influx of patients waiting longer for shorter consultations. Patients easily project their anger, and frustration at medical and nurse professionals. Poor communication between physicians (or nurses) and patients may exacerbate tensions between healthcare providers and service recipients [21] . The recipients of care can easily lose their temper when a worse standard of provision is offered. Their impatience, together with poor staff-patient communication [56] may substantially increase the risk of verbal abuse and other forms of WPV in healthcare settings.
Verbal abuse and bullying
In the multivariate logistic regression, we found that verbal abuse and bullying were significantly correlated with nurses' intrinsic and extrinsic job satisfaction. Bullying was significantly correlated with physicians' extrinsic job satisfaction, though only to a marginal degree of significance (p < .01). In this study, 85.2% of nurses had been bullied in some form, compared with 88.5% of physicians, over the twelve months of the report period. The prevalence we found of different forms of WPV among physicians ranged from 61.5% to 96.2%. Between 43.4% to 97.5%. 43.4% of nurses had been verbally abused in the past year. The prevalence rate for bullying stated in our study was significantly higher than that reported in most European studies, which report between 10% to 15% [57] .
Our overall prevalence rates of verbal abuse (53.4%), physical assault (16.1%), bullying or harassment (14.2%), and sexual harassment (4.6%) bear a close resemblance to those reported in another recent study of Macau conducted by Mai et al [58] (N = 672) (verbal abuse: 56.8%; physical assault (13%), bullying/mobbing (32.1%), sexual harassment (8.2%); this study was conducted in 2014). Using the same WPV instrument, Mai and colleagues measured WPV among physicians and nurses (N = 672). Mai's study, however; did not examine the prevalence rates of WPV for the two different professions, making it impossible for us to compare our results for prevalence as concerns physicians and nurses separately with Mai's findings. We found more verbal abuse and bullying than Mai's. This discrepancy may arise from a difference of research sites, as Mai's study was conducted primarily in one public hospital in Macau whereas ours covered multiple sites, including public, private and non-profit organizations. The nature of healthcare organizations, their staff-to-patient ratios and levels of service provision may affect prevalence estimates for WPV.
Just looking at the prevalence rates of WPV towards nurses by itself, though, our results for the incidence of these forms of abuse comes in much higher than those of a recently conducted large-scale cross-sectional study (N = 850) conducted by Cheung & Yip in Hong Kong [33] . The most common forms of WPV in Cheung & Yip's study was verbal abuse or bullying (39.2%), followed by physical assault (22.7%) and sexual harassment (1.1%).
Worry about WPV
Worry about WPV emerged as a significant correlate for physicians' and nurses' intrinsic and extrinsic job satisfaction in this study. Although physicians and nurses experienced different forms of WPV, the prevalence rates of WPV actually came in higher among physicians (ranging from 61.5% to 96.2%) than for their nurse counterparts (ranging from 43.3% to 95.2%). Interestingly, physicians worried less about WPV than nurses (50% vs 69.1%). This situation may, perhaps, be explained by their position in medical hierarchies (which could be perceived as insulating them from the threat of malpractice suits or internal discipline), their perceived strength (suggesting that they do not face a serious threat of physical violence), and the longer duration of direct patient contact for nurses. Even though many doctors had experienced some form of WPV, they were still obliged to provide a good quality of care to their patients. Physicians, further, may not want to be seen as 'unprofessional' in complaining about the threat of WPV, possibly believing this would threaten their career prospects. A possible consequence is that our study underestimates prevalence rates of physicians' worrying about WPV.
In a comparable study, Yao et al. [59] examine associations between workplace violence, general self-efficacy and occupational stress among 758 doctors in nine hospitals in Henan province, China. Results show that physicians experiencing and witnessing workplace violence were significantly more likely to be under occupational stress and less likely to be satisfied in their work. Job stress and job satisfaction of physicians are both important indicators of the quality of care offered by hospital systems. [46] Job satisfaction has been found to be correlated not only with doctors' mental health but also with the quality of care they provide. [60] Nurses, however, have always been working on the frontline providing direct patient care. The authors of this study report elsewhere that being directly exposed to patient care on the frontline represents a risk factor for WPV [18] in healthcare settings. To a greater degree than physicians, nurses must deal with patients and their family in day-to-day clinical encounters. This places frontline nurses at an especially high risk of WPV, compared with physicians and other health workers.
Ethnic minority status
Coming from an ethnic minority was a significant correlate affecting nurses' intrinsic job satisfaction. Ninety-four (15.6%) nurses in our sample placed themselves in an ethnic minority in Macau, a percentage representing only a fraction of the nurses participating in the study. We can presume that nurses moved to Macau to seek out better jobs, working conditions and other benefits. [61] Cultural differences between Macau and their place of origin may cause difficulties for nurses coming to work in the former colony. It is possible that nurses' working conditions differed by ethnicity, as could nurses' perceived or actual socioeconomic statuses; and these could have led to disparities in the mental health of minority and cultural majority nurses. [62] Job satisfaction can be taken to represent a complete cognitive and affective evaluation of an individual's working conditions. [63] Perceived differences in occupational prestige as these may disadvantage ethnic minority nurses also lie beyond the scope of this study's observation. [64] There is also the possibility that patients expressed bias or prejudice against non-native nurses, may be because of communication barriers. Some patients could perceive non-local nurses as 'outsiders'. Tensions between ethnic minority nurses and patients can easily eventuate in misunderstandings, verbal abuse, bullying or other forms of WPV.
Perceived stress
Perceived stress was a significant correlate with lower levels of intrinsic and extrinsic job satisfaction in nurses. As the Macau population has grown, nurses have taken on an increased, and ever complex workload, forcing them to shoulder a great physical and emotional burden of stress while feeling lower job satisfaction and levels of reward. [37, 65] Shift work, job satisfaction, and symptoms of stress were all significantly correlated with WPV for nurses. [23] Violence impacts not only the individual affected but also her or his employer, as exposure may lead to poor employee morale, low job satisfaction, and high rates of turnover [23] and poor retention rates. [22, 37] A better work atmosphere with less of a physical burden placed on professionals, better relations with colleagues, a greater measure of professional autonomy and of control over clinical work, together with better support from senior managers [66] and shorter work hours may lead to higher job satisfaction among physicians and nurses. [40] There is evidence that training programmes in the management of workplace violence (MOV) [67] are effective in increasing medical professionals' competency, attitudes, knowledge and practical de-escalation skills when faced with situations with patients that threaten violence.
Limitations
This study is marked by some limitations. First, cross-sectional data cannot establish causal relationships between job satisfaction and WPV. Second, there is a risk of sampling bias as the nature of the study may disproportionately draw those who have exposed to WPV in the preceding year to participate. Equally, those medical professionals who have not been subject to WPV and have little interest in the subject may choose not to participate. This sampling bias might lead to over-or-underestimation-though more probably the former-of the actual incidence of WPV in Macau healthcare settings. Notwithstanding these limitations, our sampling frame includes the key healthcare organizations in Macau. It is possible that stratified random sampling might be more representative of the experience of all medical professionals in Macau, and that this method would boost the generalizability of our findings. All the same, the findings of this study should provide a starting point for future work on WPV and its prevention.
Conclusions
WPV remains a significant concern in healthcare settings in Macau. The existing empirical literature stresses physical violence, making this particular manifestation of WPV the focus of workplace intervention. What seems to be less recognized is the psychological impact of nonphysical forms of violence like verbal abuse and bullying. Our findings clearly indicate that non-physical violence plays a pivotal role in medical-related professionals' job satisfaction and mental health. Exposing to both physical and non-physical violence represents a significant hazard in the healthcare setting which warrants further research, not least to put in place effective prevention initiatives. 
